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(57) Abstract 

The present invention relates to a polymerization inhibitor which comprises: (a) at least one compound selected from the group 
consisting of a compound having a NO radical in its molecule and a precursor capable of forming a NO radical and (b) a phosphorus- 
containing compound, in a weight ratio of (a) to (b) of 1:10 to 100:1. Specifically, there are provided a method for inhibiting the 
polymerization of (c) at least one monomer selected from the group consisting of a conjugated diene, an aromatic vinyl, an ethylenically 
unsaturated nitrile and an a-olefin wherein the at least one monomer is present together with the above-mentioned polymerization inhibitor, 
and a polymerization-inhibiting composition containing the monomer (c) and the above-mentioned polymerization inhibitor. 
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20 9 0 6 ^&miZffl7r:-£tlT^2>7 S <?7 z/>tii EOl&mm&ik-S 

Rtfgli. ^ 2 g l< »^ 3 k ^ ->;i^7 5 >ik^ti ; H H 

¥4-2 3 3 9 0 7^&$glC!l^$nTtA£N-*^->#^A' ; fc-f 
;U®&Lfcfc>^- h7S>lb^tl ; 4 - 2 8 8 3 0 2 

m\ZffljRZnT^ -5N - (l-kFDty-2, 2, 6. 6 - ^ h 
25 7^^ L JI/tf^'Jv>-4-i';U) ^ya^^^A, t* * (1-kF 
□ =^->-2, 2. 6. 6-^h7^^;Hf^'Jv ? >-4-<;V)-fe 
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l-kFD*->-2, 2, 6, 6-f h^^fJUf^'J 
^>-4--fJl^^>yx-h, l-bFD + y- 2, 2, 6, 6 - 
7- h ^*?;Hf^U 5? > - 4 T >>W X ^7 ij 1/ — b & £ N - O H 

5 ^^iSOflS^ftCft^W^feOtbTtt. * (IV) 




(IV) 



o • o • 

E 2 > E 3 RtfE 4 fi. Sl&HWBgtfJgSr* X«> 2*© 

io ki; (V) 




(V) 



OH OH 



e 2 . e 3 &.t*E 4 a. aitt mmom&m; v . x«, 2ffi© 

Ctl6fl5ai:*^T, Ei , E 2 , E 3 K.tfE 4 tt. ^?^ST 
£ £*«fip* XtLtlt - COO- (CH 2 ) n-COO 

- (n=l~2 0) & £ cd 2 ti5©*T»Sa*»£ U V*. £©£3£fl; 
§«3ffl»Sl^fcCDtlTB. Tf25£ (VI) 
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:c — (ch 2 ), 




(VI) 



o • 



o- 



Tl^nSh'X (l-kFD + ->-2, 2, 6, 6-ff7^f^ 

tf ^ 'J S J > - 4 - -f ;m -feyter- h c t**T€r*. 

(7) iEfllftJg 

5 laftth'j^A (NaNo 2 ) tt£©a£«ia6*tt. a*&B&ikai 

fls£*T»S. £«fi»± MJ Att, ftE*** 'J >^ 2 h 'J 

_h IB {;: ^ L fc ft £«#J (D f*I . {fc£#j(l)'(6) tt. ItJC- ffi 

(b) t»J8t5jjli:fta€«t5. 

u >^^rfe^ft ( b) 

U >^^ita^0 (b) tLTtt, »KHB3£Sna:V»*«. «*.«. 
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< 'j >m<t&w> 

(1) u 



HCU .OH 
HO 7 ^O 



(2) *X*>M (3EU 

HO v HO v 

/P - H > /P-OH (2 ) 

HO / » HO x 

O 

*7>*>K«» P - H8§*St5»ft»*« 3 OU >0-IH 

(3) *X37^>^ (WJ>t) 

O 

H-P-H < ? H-P-OH (3) 
OH OH 

(4) 5x^x*;>S? <n36U>») 

H H 

I I 

HO-P-O-P-OH (4) 

II II 

O o 
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(5) & 'J >i 



H(X .OH 

>-pr ( 5 ) 

HO^II II N OH v } 

0 0 



(6) tf □ U >^ (- U >&) 

^P-O-P^ (6) 
HO'' II II x OH 

O O 



5 (7) MJ*UU>i (HU>1) 

H 5 P 3 O 10 (7) 

(8) * *? >j >m 

(HP0 3 )„ (8) 

io (i) <j >^-7K^T;u + ;i/xx^;i/ 

ROv /OH 

HcXo <9) 
RtLTtt, T)l*)l>m. 7i-JH, TJl' + ^yiZjUftt' 

So 

(2) 'J >BS*iv7;i/ + ^XXr^ 

RO. .OR 

IT ^/Pl CIO) 
HO^ ^O 

(3) U >B6h 'JT^ + ^XXrJl' 
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R °\ p / OR cm 

h U 7ir;i'aifffl*x*>Kx^TJi' ; 'J > & x 7. ;i/ & £ 

*X*>&X*^;Wi, TIBS: (12) ~ (14) tssnsu 

HPCOXOHXOR) (12) 

HP(0)(OR) 2 (13) 

P(OR) 3 (14) 

* ( 1 5 > 

(CH.-OK p / (0-CeH 5 ) (1 5) 
(OH*- OX 

15 S (1 6) 

(CJi„-CJi4-0)P ( 16) 
20 frEft§|lt'JiiLTfflt^nTt/i-5 , J>g?X7>^;i'^^M?S1t^J^. * 
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S (17) 




0 -( C 2 H.Ofe C 2 H£>P( 0) ( 0H) 2 (17) 



C£ + . R> te, M^gft^If 7-1 8, # < 8 ~ 9 CD 

n ^i^MJra^ ju^c-e* d . i~is, &<<d 

10 J (18) 

O -« C^07rrCfto| P ( O) ( OH) (18) 

C5£*> r 1 », «*ic^»*«ai!f 7 ~ i 8 , ^ < <nm& 8 ~ 9 <d 

2 ~ 8 5. ) 
S (19) 

[R , -O-fC 2 HO)irrC 2 H J O]„P(0)(0H)3.. (19) 

+ , R 1 tt. MlgWI«7~18, ^<«S§8~90 
T)l/^)l/S, n fi. ¥i9ttin ; E;UgCT& 0 , 513? 1-18, gr< <D 
20 2 ~ 6 mtt, 1 ~ 3 CDg3gcT& 5. ) 

T^^tis u >iixf;p& Eifimtf ens. ioi^wn, u> 
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it ( 2 0 ) 

RO v x OH RO v /OH 

+ / P C (2 0) 

HO^ RO / 

R : CtfHitf- CgH^ - 0-( CgH^O}!— C2H4 — 

5 T?HSn*>J>»l7rJHS^* <0!l*.tf. ?2£®L 7f P- 
9 0 9 ), 
5£ ( 2 1 ) 

R °Np( OR (2 1) 

RO^ 

R : CH a (CH 2 ).,-CHCH 2 0-(C 2 H40)n-TC 2 H4- 
C 3 Hs 

CiS+> n tt, 2 ~ 6 ] 

* x r p ) & <t* &m vfhtn%>. 

(1) U >&SfS-*S 

MCX. .OH 

(22) 

15 S"* 1 , Mti. N a, K& a 0)7)1 tl 'J &JK. Sfctt7>*=*A 

(2) U >ggfS = it 

(2 3) 

HO^ 

(3) 'J >Ii5l 



WO 99/44972 



26 



PCT/JP99/01017 



>1 (2 4) 

U>t$-SOAft«tLTIi. flAtf, S (25) Tg$ns 
<) >M — fcm-f h <) V & ( >J 2 #*N a ) If 

>i (25) 
HO x ^O 

10 « , 

3 (26) 

(Na o-P-o^ (26) 
o 

^^MJ^AT&S. ) 
15 1? S cE tl ;* ^ 'J >fflti~ h 'J >l7A, 
S (27) 

ONa 

NaO v I ^ONa 

M ^ /P-O-P-O-Pf (27) 

NaO/|| || || \ ONa 

OOO 

ti$ns h u * >j »j > » h u # a fc £ **** & n s . 

•>A, tin 'J >R*- h U £ A. h U # U U 'J ^ A. h U # U 
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u > m h u v a a: if if e. n £ . 

(1) v't;^^ <j 

ROv /OM , nox 

(2 8) 

RO/ ^O 

(2) / T )V*r )VV >m. — & 

RO-. .OM 

^P^ (2 9) 

MO/ 

nn soft ait utit «*ff. 

S (30) 

R0 \ p / 0K (3 0) 

KO/ "^O 

TS$n?) ; &y7JP+;PU>m-*ij^A^. 

15 S (31) 

RO >< OK (3.) 

-c % $ n -5 v 7 ;u * ;w u > & * u v a a £ e n & „ 

+ y)HXfJk hrD'J>m^-h'J r >A2-X5 i Jl/^\^->;UXX^ 

20 )V n a % m £ n a . 

*X7-f >ft^«ltlTlJ;, 0iJAtf. (32) 
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(R) 3 P 



(3 2) 



Tl^n5l>'J7ir)^X7^ [ (C6H 6 ) 3P] ^h'JX^ 
)V-fo7.7 4> [ (C 2 H 5 ) 3 P] & a&mtf z n^o 

5 U <h LT, 5£ (33) 



tfu (b) «, ^Ttit>ft)6T. «fl:7lc*«^W-*>« 

(a) tU>4tft^«! (b) ©MJfcH* 1 : 1 0 ~ 

100 : 1. » i; b < 1 : 1 ~ 8 0 : 1. iOfff Kttl : 2 
-7 0 : 1T~$>2>. it^m (a) <h U >"&*nfc<&«| (b) <fc<Dteffl 




(3 3) 
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-r s m \ t * ^ m & m & <=> * s x > £ a- m m s -r * ^ a -t x t as 

ft K) . WTTSfr£©#8sa«*a. *B9!©fi^B&.ikffllti. ¥t#. 

tit&Vo (b) SiE&UT^6*DnbTt)J:^b, fls^W (a) £ 
flS-&« (b) <h£SiJ* iCjsJsJn UTfe<kH. 

'ati'SSlCjtLT, iaO. 1~2, OOOppm. iff * L < it 5 

o~i. o o o p p mTc& 5o mmmmizmv. %*\zm.m&g>m 

313? 1 ~ 3 0 0 p p m. }f$b<tt5~20 
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Oppm, «fc 0 Is < \t 5 ~ 1 0 0 p p ragltSS <£ o Id. gg 
i*S£ptbT> a«0. 1~2, 0 OOppmfl)Ii!i»6ilin 

«jfct6iHiLT«ffl-r* c: t**T€r<5. a Kf jt an © & 

1~2, 0 0 0 p pmroii^f>itfn5. 
3 £: t>T£ -5. 

25 
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skT\z.nmMR.zfitMim&m\tf x, *ft*fnz"D^x , ^oa^w 

C»9lit5. 
[£tt*l 1 ] 

5 C 5 1 jftffllg^TDMF^ffl^tfflltiilSL 

T#&nfc**tf»e©dsn. -r&t>"6. v y < v y u > 

i o «?iiK**Ta*»«©i*v»!to* (aswttKfls**) £^tf#i 

tli?S(More Soluble Extract)* r*<gs?x Sft-ffc**® 
10 l^&fttt. l«) 1 

i o o 5 u u ^ h Ji/©iwm^7X*SK:, ftiatm 2 o g . mm* 

£-frl80ppm (6 0 ppmfe8l^|Birtl:3@Sln) , #c Y\ 

1 2 5 tt 2 4 PtBflJKffcS-tf*:.. 
15 fi-&^JhSU4 , 0{k-&!a (a) iLTIi, N , N-y'X^JHiKD 
+ y^7 5> (DEHA) *flH»&. U >ff*flS^W (b) tLT 
tt, U >BfcxX^;W*5fffi«tt3W d»«£iJ) TfeSTIBS (2 0) 

ROv ,OH RO v .OH 

/ P C + / P C <2 0) 

HO/ ^O RO x ^O 

R : C»H 19 -C 6 H«-0-(C 2 H40>s-C 2 H« - 

tgsnsi^fi^&ft (^iis, 7fAjpp- 9 0 9 ) 

20 fc. S'&Stjhffil©«fifc$Hi. ^nfn4 8 0 ppm^8I^FI^tl: 
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£ SSf^ L , «ft©e«Sff« Ufc. mg/dm2 - day 

5 (100cm 2 mtcK) 1 H<£>JgAM«mg) T & -5 . 

[Jttt« 1 ~ 4 ] 

10 5 ^-JI/£SsinL7t, ifc&^J 3 ~ 4 Tl±, &J&#£8i»# 
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(.mm) 

(0 fi-f V/l/>DMFigl(More Soluble Ex t rac t ) £ m H . 
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(2) mm= 6 0 p pm 

(3) = i 2 5 1: x 2 4 mm 

(4) D E H A : N , N-yXf JPt HD + ->^75 > 

c-rntifiu^. znizttLx. n&m±m&mi}Q ista^m'S (Jt 
7^7 ?-)v*m sterner (itifc0ij2) fctt. a^s*©«i«a* 

JB*ttJ&*cT< 5 DEHA^I 

15 [*M2~5, Rl^JtttW 5 ~ 2 0 ] 

LHV^U>©DMF igtii (-f , ;7 < l/>lf = 1 5 

ft it H ^ x. . 6 0ppmA^180ppml:|A, 3 

20 <D£ffc&#£ 1 2 5 *C X 2 4 B*Ma» 6 1 0 OtX30WC36 

X-fcutK^U. 1 LT^i^fTo it, fetch, & 

T?I4, lii^ 1 8 0 p pmSJDl/fc. igS€*2 CST. 
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3E2 





M'plsJtffJ 


^ y 


(X) 


(X) 


mm 2 


DEHA(180ppm)/'J >®K180ppm) 


0.04 


0.06 


0.10 




DEHA(360ppm)/'J >®?C180ppm) 


0.01 


0.08 


0.09 




DEHA(180ppm)/'J >B& 27K^Na(180ppm) 


0.01 


0.06 


0.07 


SUMS 


DEHA (360ppm)/ y >Wt 2 7k3fNa(180ppni) 


0.01 


0.06 


0.07 


Jfc&0IJ5 




0.06 


0.12 


0.18 




g^CI80ppm)tD«- 


0.54 


0.08 


0.62 


immi 




0.26 


0.12 


0.38 


imm& 


DEHA(180ppm) 


0.19 


0.09 


0.28 


imms 


•J >®f(180ppm) 


0.41 


0.07 


0.48 


&Mmio 


"J >&(360ppm) 


0.26 


0.08 


0.34 




y >@f2^Na(180ppm) 


0.09 


0.32 


0.41 


&Mmi2 


y >^27K^Na(360ppm) 


0.13 


0.28 


0.41 




Ko*y >(180ppm) 


0.41 


0.48 


0.89 


immu 


TBC(180ppni) 


0.04 


0.31 


0.35 




BHT(180ppm) 


0.61 


0.10 


0.71 




t;x^.y -;l/y S >(180ppm) 


0.38 


0.40 


0.78 


immn 


/N-f Kn + y >(180ppm)/y >gK180ppm) 


0.34 


0.11 


0.45 


imm is 


TBC(180ppm)/y >&(180ppni) 


0.18 


0.06 


0.24 




BHT(180ppiiO/y >SK180ppm) 


0.35 


0.07 


0.42 




^ >(i80ppm) 

/ »J >®K180ppm) 


0.38 


0.10 


0.48 



(1) ffimi VZf l/>WDMF«$«ffl Lfc. 

(2) mm= 1 8 0 p p m 

(3) KJfc&f£= l00tx3BB 
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(4) D E H A : N , N - y If ^ t K n + ->^7 i > 

(5) TBC : 4 - t - Zff-)Vi3 T^Zi — )V 

(6) B HT : 2 , 6 - V - t - Zf ^ )V - 4 - ^f^7 3i / — )V 

m2 (D&mfr *>w*>t* u&oiz. *5£w<DW.&m±m&m^tcm 
5 (.mmm 2 ~ 5 ) iziz. m-^K^^mmizmmsn^ z. tout)** 
;ni:Mbi, m&m\tm$: m^te^ms (ttmm 5 ~ 6) . 
tt * © a ^ jjl m # fg <d m m *v © as. j$ © a ^ m ± m & jh ^ & « 

(J£3&0iJ 7 ~ 2 0 ) tit a5fl-&«'&RJB©ailM3il**»a c <t 
10 @^f^tc#Lfc*'&, sS v zfn — U -7-^=f U v-©«i 

[^ttffl 6 ] 

fit SI Ufc-f VZtVZs (mm 9 9 . 3 %) ©y^f^*J^75 H 
(DMF) Si (^V^l/>Sg=l 511%) 20gSr, 100 
15 U v h;i/OiSB£^7^*«fcXn. **&£-tt"r 1 8 0 p pm 

( 6 0 p p mS 8 I^BBr 3 . lilt h U ^ AS 9 0 

ppm, Stf'J>t2**7"h l J'>A9 0ppm6tta*. *BBL 

fttiAnxus. siS^. # u v — & /w # •< jw © fa & Jfffl l 

[UttH 7 , tfcsgetf!] 2 1-24] 

a^s6ih»joafHt*iin**at 3 ktst =t z> \z&mvfc z. tsm 
tt. nrnme tmmtmftvtc. fcaru. jt««2n?tt. a-&^ 

jkaiSSftHfTlw. «*©**in*.fc. Jt$&#J 2 2 ~ 2 4 & 

25 tfUffiffl 7 Id te^T t>> 6 tm&iZ. 180ppm©ii$ 

Slnbfc. ^^^^ 3 
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m 3 















(96) 


(96) 


(96) 




mm (i80p P m) 


0.46 


0.21 


0.67 


im.m22 


U >$27K3tNa (180ppm) 


0.03 


0.27 


0.30 




3S5B&Na OOppm) 


0.02 


0.14 


0.16 


imm 24 


Sffi&Na (180ppm) 


0.02 


0.12 


0.14 


mmme 


Mffi®Na OOppm) / 
U >m2jm^a OOppm) 


0.01 


0.06 


0.07 




ffifll&Na (180ppm) / 
') >g?27K^Na (180ppm) 


0.01 


0.06 


0.07 



m 3 cdm#> t>sj e.^/ct j; o iz, m&®ntm t i^xit^m (a) 

t'J >^m<t^m (b) SiffltSCtiCctO dtJfiH6~7> . 
8 ] 

*jtSJLfc:/*->*X> (»|g9 9. 2%) ODMFii C7*5?X 
>Sg- 1 5I1X) 2 0 g S 1 O 0 5 U U y b JKOfEJ?7X* 
itAil. SI^6H-T18 0ppm (60 ppm^8^l^tl: 
10 3|hI^Jd) , iai7-h'JfAS120ppm, X^U>*2** 

th'j'jAnoppm&tta*, iffli/fci. ioot:t3BB 

^ ^ 4 CSt. 
15 [Jfc«« 2 5 ~ 2 6 ] 

te> SIM 8 fcHttfcHkfeLfc. fefeb. tt«0!l2 5Ttt, fi-g-K 
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*>» 8 tmmiZ. 18 0ppm©iiS;iJDLfe. ig^S:^ 
4 t ^ "t" o 



^ 4 







(96) 


(96) 


(96) 


oMm 25 


B?^ (180ppm) 


0.29 


0.08 


0.37 


itt*0<J26 


3£?BI&Na (120ppm) 


0.05 


0.12 


0.17 


^Sfe#J8 


]£?8I£Na (120ppm) / 
V >&27Kf!?Na (120ppm) 


0.01 


0.08 


0.09 



£U>*#fl:£4& (b) effffltSliWO (£16018) . Jttfe 

0»J 2 5 ~ 2 6<£>8§J|| 1 i:itig{LT. ^ ->*X >©l^^If iC#PlM $ 

[^ffifti 9 ] 

10 SSLfc7^yI> (MS 9 9. 2%) «DMF^iS (^^^1 
>SS=1 511%) 2 0 g £ 1 0 0 5 U U 7 h ;K0»E2f 9 
gglc Atl> ifJ^ii-tl 8 0 ppra (6 0ppm^8I^P B Ktl; 
3EI§s JO) . Ilith , J'5A£90ppm. Rl^'J>tt27K*^" 
h'J")A9 0ppm*{ta*. 8flHUfc«» 1 0 0 3 B WRJfc 

15 #U V — &tf/W z!W^©«-&£*mLfc.. 

SrS 5 Cwf. 
[ItmW 2 7 - 2 8 ] 

»±, 9 £H«K:tSlfPLfc. f-fcL, JttfctfiJ 2 7 Tte, *-&B& 

20 Jk»|&* ID fkmCDZh^mXtz. *fc, tb«W 2 8 fc*JV»T 
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t>. nmm9tmm\z, 1 8 o p vmvmmzmwvfc. m^zm 

5 fC 7K o 

m 5 







(%) 


(96) 


o 31 
(96) 


ifct£#|27 


mm d80DDm) 


0.29 


0.06 


0.35 




M58$?Na OOppm) 


0.04 


0.09 


0.13 




ffiSBSWa OOppm) / 

<j >m27mxa ooppm) 


0.01 


0.05 


0.06 



* 5 ©IS«j&>e0!&J&>&J:"5 fc. S-&i£iL5?J £ l^Xit^s® (a) 
5 i: 'J > Is W-ft-a $3 (b) 6fffflt5:tC±0 (USS^J 9 ) . :n 
6©fl2^*oaSiP*35«*a:^*'&T*t> Tt>. 27~28® 

5. 

[^JS0iJ 1 0 ] 

10 »Bl&'fV^l'>ODMF*S (-f V7'l/>iS= 1 51 
IX) 20g^, 1 0 0 5 U U FJl/OiJE*'7 7§i§lCAn. SI 
IS^tf 180ppm (6 0ppm€r8B^P B ir<h{c:3[Hl^j!jq) , 
4 - :fr * V - 2 , 2, 6, 6-5=-hv^^Jl/t!^U> J >-l-^-^ 
;U £ 1 8 0 p p nu StfiJ>K2**7-hU!>Al 8 0 p p m £ 
15 ft&*. ISl/fci, 1 0 0"CTf 3 HIBIRJseS-erfc. #U 
V-RtfA-f #-f;KOf!l'&&|ffflLfc. Hit. 
CUM 1 1 , 2 9 ~ 3 2 ] 

snisfli i o tra«ifc»fPL&. 2 9 m^- 

20 gfr it & fH £ }ra A fc . ifc&fll 3 0 ~ 3 2 
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&Zfmifc&} 1 lK43^Tt>« #iifS0!l 1 0 1 8 0 p vmom. 

m 6 





B/JlilHy 


(96) 


(96) 


(96) 




QSOppm) 


0.39 


0.19 


0.58 




•J >®2;K^Na (180ppm) 


0.02 
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